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1
VEHICLE CHARGE ASSEMBLY

FIELD OF THE INVENTION

This 1invention relates to a vehicle charge assembly and
more particularly, to an assembly which selectively stores
and provides electrical charge to a vehicle starter, effective
to allow a vehicle engine to be started.

BACKGROUND OF THE INVENTION

Electric vehicles currently use relatively large and heavy
battery assemblies to store and selectively provide electrical
charge 1n order to activate/operate the transmission assem-
bly or power train and to operate the various devices and
components contained within these vehicles. Hybrid type
vehicles use these battery assemblies in combination with an
internal combustion engine. Particularly, these battery
assemblies provide electrical charge to the vehicle starter,
cfiective to activate or start the engine and selectively
provide electrical power to the transmission assembly, effec-
five to allow the vehicle to be driven without the use of the
engine.

While these battery assemblies do store and provide
clectrical charge, they suffer from some drawbacks.
Particularly, these battery assemblies are relatively heavy,
thereby reducing the vehicle’s fuel economy. These battery
assemblies also utilize a chemical reaction which is rela-
fively difficult to model or operationally predict, thereby
preventing the creation of relatively accurate operating
characteristics or operating models for these vehicles, such
models being necessary to accurately predict overall vehicle
operation.

Moreover, the electrical charge produced by these battery
assemblies 1s highly susceptible to temperature variation and
these batteries are relatively bulky, thereby requiring a
relatively large amount of storage space. Due to the prolif-
eration of many diverse types of vehicular components and
assemblies and the relatively limited amount of vehicular
storage space, 1t 1s highly desirable to reduce the size of the
deployed components and assemblies and the concomitant
need for such storage space. The use of these bulky batteries
thereby undesirably reduces the amount of available storage
space.

There 1s therefore a need for a new and 1improved vehicu-
lar charge assembly which overcomes at least some of the
previously delineated drawbacks of prior vehicular charge
assemblies.

SUMMARY OF THE INVENTION

It 1s a first object of the present invention to provide a
vehicle charge assembly which overcomes some or all of the
drawbacks of prior vehicle charge assemblies.

It 1s a second object of the present invention to provide a
vehicle charge assembly which overcomes some or all of the
drawbacks of prior vehicle charge assemblies and which
selectively stores and provides electrical charge to a vehicle
starter.

It 1s a third object of the present invention to provide a
vehicle charge assembly which overcomes some or all of the
drawbacks of prior vehicle charge assemblies, which selec-
fively stores and provides electrical charge to a vehicle
starter 1n order to selectively start the vehicle engine, and
which selectively increases the amount of torque provided
by the vehicle’s transmission.

According to a first aspect of the present invention a
vehicle charge assembly i1s provided. The vehicle charge
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assembly 1s adapted for use 1n combination with a vehicle of
the type having an internal combustion engine and a starter.
The vehicle charge assembly includes a capacitor assembly
which 1s coupled to the starter; and a power 1nverter which
1s coupled to the capacitor assembly and to the starter.

According to a second aspect of the present mvention, a
method 1s provided to increase the torque produced by a
power transmission assembly. The method includes the steps
of providing a capacitor assembly; charging the capacitor
assembly; providing a motor; coupling the motor to the
power transmission assembly; and communicating the
charge from the capacitor to the motor, effective to cause the
motor to produce torque, thereby increasing the torque
produced by the power transmission assembly.

These and other features, aspects, and advantages of the
present invention will become apparent from a reading of
the following detailed description of the preferred embodi-
ment of the present invention and by reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s block diagram of a vehicle charge assembly
which 1s made 1 accordance with the teachings of the
preferred embodiment of the invention and which 1s 1ncor-
porated within a vehicle.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT OF THE
INVENTION

Referring now to FIG. 1, there 1s shown a vehicle charge
assembly 10 which 1s deployed within a vehicle 12 which for
example and without limitation 1s of the type which includes
and/or comprises an internal combustion engine 14 which 1s
coupled to starter and alternator motor assembly 16. Vehicle
12 further includes a battery 13 which may be of the twelve
or thirty-six volt type, and a power transmission assembly 20
which produces torque. Vehicle 12 further includes an axle
22 which 1s coupled to the power transmission assembly 20,
which 1s selectively driven by the power transmission
assembly 20 (i.e., by the torque produced by the power
transmission assembly 20) and which includes a pair of
wheels 24, 26. Further, vehicle 12 includes a second axle 28
having a pair of wheels 30, 32. Axles 22 and 28 coopera-
tively allow wheels 24, 26, so, and 32 to be selectively
rotated, effective to allow the vehicle 12 to be driven.

Vehicle charge assembly 10 includes a clutch assembly 18
which 1s coupled to the transmission assembly 20, a capaci-
tor assembly 34 which, 1n one non-limiting embodiment of
the nvention, comprises a plurality of substantially identical
capacitors which are connected 1n a electrical series con-
figuration. In the preferred embodiment, each of the capaci-
tors comprises an ultra capacitor. In one non-limiting
embodiment, each of the capacitors 1s substantially 1dentical
having a capacitance value of about one farad and having a
voltage rating of about 100 volts. It should be appreciated
that the use of ultra capacitors in the preferred embodiment
provides for reduced volume and weight relative to conven-
tional capacitors, thereby reducing vehicle weight and the
amount of packaging space required to house the capacitors.
In this one non-limiting embodiment assembly 34 utilizes
about three such capacitors, although other numbers and/or
types ol capacitors may be utilized. Charge assembly 10
may also include a combination of capacitors and a battery.

Charge assembly 10 further comprises a direct current to
direct current converter 38 which 1s coupled to the battery 13
and to the electrical power 1nverter 36. Charge assembly 10
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also 1includes a controller 40, operable under stored program
control, which 1s coupled to the power 1inverter 36 and to the
starter/alternator assembly 16. In one non-limiting
embodiment, controller 40 may comprise a conventional
engine control module. Charge assembly 10 also includes a
selectively depressible switch circuit assembly 42 which 1s
coupled to the controller 40 by bus 43 and which selectively
causes the controller 40 to increase the amount of torque
produced by the transmission assembly 20 1n the manner

which 1s more fully delineated below.

In operation, the capacitor assembly 34 1nitially receives
clectrical power from the battery 13 through the converter
38 and the mverter 36. When the 1gnition key 44 1s placed
within the 1gnition portion 46 of the starter/alternator assem-
bly 16 and turned, a signal 1s produced by the assembly 16
and communicated to the controller 40 upon the bus 50. The
signal 1s effective to cause the controller 40 to create and
communicate a signal to the power inverter 36 on bus 52,
ciiective to allow the electrical power or electrical charge to
be sent to the starter/alternator assembly 16, by use of bus
54, from the electrically charged capacitor assembly 34. The
clectrical power causes the starter/alternator to become
activated, effective to activate or “turn on” the engine 14.
The activated engine 14 provides torque to the power
transmission assembly 20 1n a conventional manner. The
starter/alternator 16 1s also “turned” or operated by the
activated engine 14 and the controller 40 sends a signal to
the power mverter 36, effective to interrupt the communi-
cation of electrical charge from assembly 34 to the starter/
alternator 16 while allowing the activated starter/alternator
16 to generate and communicate electrical power to the
assembly 34 and to the battery 13, effective to increase the
clectrical charge within the assembly 34 and the battery 13.

In the preferred embodiment, when the vehicle 1s placed
into a parked position or state or 1s “shut off””, controller 40
communicates a signal to power inverter 36 on bus 52
clfective to cause the stored charge within assembly 34 to be
controllably discharged. In this manner, the relatively high
voltages held within the capacitors are eliminated when the
vehicle 1s “turned off”, thereby preventing any undesirable
discharge of voltage into the electrical system of vehicle 12

and protecting the electrical components of vehicle 12.

Assembly 10 may be utilized in electric vehicles (i.e., in
non-engine containing vehicles) by causing capacitor
assembly 34 to supply electrical charge to assembly 16, 1n
the foregoing manner, thereby causing assembly 16 to
transfer torque to the power transmission assembly 20 by
use of clutch assembly 14 and allowing the vehicle 10 to be
driven without the use of engine 14. In this electric vehicle
conilguration, battery 13 and converter 38 may be removed
while allowing assembly 34 to selectively receive electrical
charge from a power source external to the vehicle 12.

Should additional torque be needed, within vehicle 12,
from the transmission assembly 20, switch 42 1s selectively
depressed, thereby generating a signal onto bus 43. Upon
receipt of the signal, controller 40 generates a signal on bus
52 to the power 1nverter 36 which 1s effective to cause the
clectrical charge from capacitor assembly 34 to be trans-
ferred to the starter/alternator 16 by use of bus 54, effective
to cause the starter/alternator 16 to become activated or to
turn and to selectively engage the clutch assembly 18. The
torque produced by the starter/alternator 16 i1s then trans-
ferred to the transmission assembly 20 by use of clutch
assembly 18, effective to increase the amount of torque
communicated to the transmission assembly 20 (i.e. the
torque communicated to the transmission assembly 20, in
one non-limiting embodiment, emanates from both the
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engine 14 and the starter/alternator 16). Alternatively, as
carlier delineated, vehicle 12 may be driven without the need
for the engine 14 (i.e. the transmission assembly 20 may
only be “powered” by the starter/alternator assembly 16
through the clutch assembly 18). A second depression of the
switch 42 causes the assembly 16 to disengage from the
clutch assembly 18.

It should be appreciated that capacitor assembly 34 1s
relatively compact and relatively lightweight, thereby reduc-
ing the amount of storage space otherwise required by
traditional battery assemblies and improving overall vehicle
fuel economy. Further, the capacitor assembly 34 provides
an easily modeled charging function which allows the over-
all performance of the vehicle 12 to be well predicted and
the performance of assembly 34 1s relatively temperature
Insensitive.

It 1s to be understood that the invention 1s not to be limited
to the exact construction and method which has been 1illus-
trated and described above, but that various changes may be
made without departing from the spirit and the scope of the
inventions as defined in the following claims.

What 1s claimed 1s:

1. A charge assembly for use with a vehicle of the type
having an engine and a starter, said charge assembly com-
Prising;:

a capacitor assembly having an electrical charge which 1s

controllably discharged from said capacitor assembly
when said engine 1s stopped;

a power 1nverter which 1s coupled to said capacitor
assembly and to said starter; and

a controller which 1s coupled to said power 1nverter and
which generates a first signal effective to allow said
clectrical charge to be communicated to said starter
through said power inverter and a second signal which
1s effective to allow electrical charge to be communi-
cated to said capacitor assembly through said power
inverter.

2. The charge assembly of claim 1 wherein said capacitor
assembly comprises a first and a second capacitor which are
coupled 1n an electrical series configuration.

3. The charge assembly of claim 2 wherein said first and
second capacitor each comprises an ultra capacitor.

4. The charge assembly of claim 1 wherein said vehicle
includes a clutch assembly and a power transmission
assembly, said controller selectively generating a third sig-
nal which 1s effective to couple said clutch assembly to said
starter and to said power transmission assembly.

5. The charge assembly of claim 1 wherein said controller
1s further effective to communicate a fourth signal to said
power 1nverter effective to cause said capacitor assembly to
become discharged when said vehicle 1s 1in a parked position.

6. A method for increasing the torque produced by a
transmission, said method comprising the steps of:

providing a capacitor assembly;

providing a torque producing motor;

activating said torque producing motor by use of said
capacitor assembly;

providing a selectively depressible switch which, when
selectively depressed, couples said torque producing
motor to said transmission, thereby increasing the
amount of torque produced by said transmission;

providing a clutch assembly; and

coupling said clutch assembly to said torque producing
motor and to said transmission.
7. The method of claim 6 where said torque producing,
motor comprises a starter.
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8. The method of claim 7 further comprising the steps of:

providing a selectively ¢

epressible switch; and

coupling said torque proc

ucing motor to said transmission

upon the selective depression of said switch.
9. The method of claim 8 further comprising the steps of:

providing a battery; and

coupling said battery to said capacitor assembly by use of
a direct current to direct current converter.

10. The method of claim 9 wherein said battery 1s of the

twelve-volt type.

6

11. The method of claim 9 wherein said battery 1s of the
thirty-six volt type.

12. The method of claim 6 further comprising the step of:

cgenerating electrical charge by said torque producing
motor; and

communicating said electrical charge to said capacitor
assembly.
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